Abstract. Aiming at Finite set identification problem of the channel encoding of LDPC code identification system, a novel coding identification algorithm for LDPC Codes using Soft decision sequence is proposed in this paper. The algorithm will introduce the relation of encoding check log-likelihood ratio(CLLR) to receive soft decision sequence. By analyzing statistical characteristics of CLLR, an identification algorithm using the MMSR decision will be proposed and then LDPC closed set identification will be completed. The algorithm comprehensively uses the statistical characteristics of the mean and variance of the data, and effectively avoids the defects of the traditional algorithm, when the identification effect is not ideal ,under the low signal to noise ratio(SNR). From the simulation results, the algorithm is significantly better than the existing algorithm under the closed set application mode of a priori coded set, and the identification gain can reach 2 dB to 5dB in low SNR environment. Moreover, for the identification of high bit rate LDPC code, the identification effect of this algorithm is obviously better than the existing algorithm.
Introduction
In recent years, channel coding and identification analysis has become a new research direction in the field of non-cooperative signal processing. It has been widely applied in intelligent communication, information interception and information countermeasure field. In the future intelligent mobile communication and multipoint broadcast communication, adaptive modulation and coding technology will be widely used. With the change of channel quality, the channel coding mode will be changed at any time, so as to achieve the best communication efficiency and service quality. But in reality, due to the time delay and transmission in the process of interruption, the relevant control information may not be on time or properly transmitted to the receiver, resulting that communication can't be established ,which requires the receiver only according to the received data to identify the unknown system parameters, channel encoding, to achieve intelligent communication especially with the development of cognitive radio to cognitive and communication, identification and analysis of channel encoding will become one of the main functions of intelligent communication system in the future. In all kinds of channel coding methods, LDPC codes have become the preferred channel for many next generation communication systems with their excellent performance, which urgently demands for the research of LDPC code identification algorithm.
Comprehensive identification algorithm has been open to the maximum, mean decision to recognize the LDPC code when the problem, this paper proposes a kind of using MMSR of the encoding method of LDPC code identification. In this paper, the logarithmic likelihood ratio of the coded check relationship is defined by using the received soft decision sequence, and the characteristics and statistical characteristics of the value are analyzed. On this basis, using different parity check matrix, difference checking relationship of log likelihood ratio statistic characteristics, proposed a judgment method of MMSR based on the statistical characteristics of mean and variance of receiving soft decision sequence data of the comprehensive utilization of the method, find out the character identification LDPC code encoding parameters, the design of high performance decision device. Then, this paper uses the IEEE802.11n protocol defined in the LDPC code on the performance of the algorithm is simulated. The simulation results show that the closed set application mode, the algorithm can effectively identify the LDPC code, and in low SNR environment can still get a good identification effect. Especially, in the problem of high bit rate LDPC code identification performance, the performance of this algorithm is obviously superior to the algorithm in [6] 
LDPC Code Coding Identification Model
Aiming at the identification problem of LDPC coding in this paper, it is assumed that the modulation mode is fixed as BPSK. The set of M LDPC code patterns in closed space set is { | 1,2, , }
, in which each pattern and the check matrix form a one-to-one mapping relation, and the check matrix corresponding to the At the sending end, the sender encodes the sending information sequence ( , , , , )
Finally, the signal is sent to the AWGN channel with noise power of 2  for transmission.
At the receiving end, the receiver first demodulates the signal and then performs a sampling process to obtain a soft decision sequence, Denoted as,
r  , R represents the real number field. Finally, the receiver performs LDPC decoding on the soft-decision sequence. The problem to be studied in this paper is that we identify the coding type l  of LDPC codes in set  by analyzing the characteristics of soft decision sequences i r under different parameters, which provides the conditions for the following LDPC decoding.
An LDPC Code Encoding Identification Algorithm
Note that the vector 1 = ( , , , , ) 
Where  denotes the addition on GF(2). In the absence of error codes, Eq. (1) is the basic equation for identifying the type of code on the GF(2) field. However, in the actual communication system, the signal will inevitably be affected by the noise. The received sequence will usually contain errors. At this time, the results of the check-up relationship need to be analyzed by using the wrong sequence.
For the problem model in this paper, the receiver gets a sequence of real numbers. Therefore, we first define the posterior log-likelihood ratio for the value of k: , , ,
By Bayes theory, Eq. (2) can be made as follows:
For the prior log-likelihood ratio in Eq.(2), the probabilities of 0 and 1 in codeword l i c are usually equal for any channel coding. and so: , , ,
Therefore, equation (3) is equivalent to , ,
c .In the AWGN channel model shown in Figure 1 , the likelihood LLR corresponding to BPSK modulation holds as follows:
Next define the log-likelihood ratio (Check LLR, denoted as CLLR). Under the condition of receiving the soft decision sequence i r , the CLLR of the check relationship
h c is denoted as ,
N indicates the number of check vectors in parity check matrix 
According to Eqs. (1) and (7), it can be found that when x l  , since Define the MMSR decision-maker as: 
Among them 12), we can see that the performance improvement of the maximum mean square ratio estimator is at the cost of partial computational complexity compared to the maximum mean value arbiter. However, this computational complexity is acceptable. Considering both identification performance and computational complexity, the MMSER estimator finds a good balance between the two.
Simulation Analysis
Through the above analysis and discussion, the Matlab software is used in this section to simulate the experiment. Through 1000 Monte Carlo experiments, this paper analyzes the feasibility of the algorithm, the identification performance of the RMS algorithm and the comparative experimental analysis of the algorithm, which verify the performance of the algorithm. When simulating, we use the LDPC code in IEEE802.11n protocol and the coding algorithm in reference [7] to encode the channel information sequence. In the IEEE802.11n protocol, the coding parameters used for the LDPC code are: code length n = 648, 1296 and 1944, code rate R = 1/2,2/3,3/4 and 5/6. On the Mean Square ratio judger identification performance, the coding scheme set  is an LDPC code with a code length of 648 and 1944 respectively at four code rates. It is show the changes of the identification accuracy of maximum MSR estimator with SNR when the LDPC codes with SNR range of -4dB to 6dB and code length of 648 and 1944 respectively in Figure 2 and Figure 3 . It can be seen from the correct rate of change. When the SNR is higher than 4 dB, the LDPC codes of the respective code rates of 648 and 1944 are all 100% recognized. Identification is very nice. When the SNR is between -4dB and 4dB, the identification accuracy of the algorithm gradually increases with the increase of SNR. Moreover, the overall identification effect maintains a high degree of effectiveness. As can be seen from the two figures, the lower the code rate, the higher the identification accuracy of the algorithm. As can be seen from the comparison of FIG. (2)and FIG. (3) , when using the MSR decision device for identification, it has better identification performance both for a LDPC code with a lower code length and a LDPC code with a higher code length.
